Introduction
Mesothelioma is a rare form of cancer arising from a monolayer of mesothelial cells that form the lining of the internal body cavities and organs, with the vast majority of cases arising from the pleura (65-80%), less commonly from the peritoneum (10-30%), and rarely from the pericardium and tunica vaginalis testis (1-2%).(1-3) Malignant mesothelioma (MM) is aggressive and is known to be locally invasive and have a propensity for metastasis to distant organs, rarely including metastasizing to the skin. Cutaneous involvement by MM can occur through three main routes: regional spread via lymphatics, direct extension within surgical scars, and distant metastasis via hematogenous spread. 
Case Report
A 75-year-old retired automobile mechanic who specialized in brake repair presented to the Emergency Department with rapidly progressive dyspnea. A chest radiograph was performed, which showed a large left-sided pleural effusion. Evaluation of thoracentesis fluid showed reactive mesothelial cells without evidence of malignancy. Over the next few months, he experienced increasing dyspnea, hemoptysis, anorexia, and persistent hemorrhagic pleural effusions. A video-assisted thoracoscopic surgery (VATS) was performed, and multiple biopsies showed marked pleural thickening with a mixed infiltrate of tumor nests and necrotic debris.
Immunohistochemical stains were positive for cytokeratin (CK) 5/6, CK7, Calretinin, D2-40 This article is protected by copyright. All rights reserved.
Accepted Article (podoplanin), p53, GLUT-1, with focal positivity of MOC-31, and negative for thyroid transcription factor (TTF)-1, CK20, caudal-related homeobox gene 2 (CDX2), BerEP4, and Napsin A (Fig. 1) . The diagnosis of malignant mesothelioma of the pleura, stage II, was made.
Due to his significant co-morbidities, he was not a candidate for systemic chemotherapy.
Four months later, he presented with a new single firm, pink cutaneous nodule measuring 6 x 8 mm on his upper back (Fig. 2) . A shave biopsy was performed, which revealed a reasonably well-circumscribed nodular dermal proliferation of atypical epithelioid tumor cells forming pseudoglandular structures with numerous mitoses. The well-circumscribed and nodular growth pattern within the dermis as well as lack of surgical scars in the surrounding area favored metastasis over direct extension. Immunohistochemical stains showed immunoreactivity for CK5/6, CK7, Calretinin, and D2-40 and negative staining for TTF-1, CK20, GLUT-1, and prostate-specific antigen (PSA) (Fig. 3) . The collective findings supported a diagnosis of epithelioid malignant mesothelioma metastatic to the skin. Unfortunately, the patient succumbed to his disease within a week following his biopsy.
Discussion
The results of a literature search of cases of cutaneous metastasis of malignant mesothelioma are summarized in Table 1 .(2, 4, 6-9, 11, 12, 17-21, 23-27) There were nineteen previously reported cases of MM metastatic to the skin, three of which predated the availability of immunohistochemical stains. We excluded cases in which the cutaneous presentation was due to direct extension or regional spread. Importantly, as the umbilicus is an embryological remnant of the vitelline duct and retains a connection to the peritoneal cavity (22), we excluded cases of umbilical presentations of MM as we consider it to be a direct extension. (14, 16, 22) The average This article is protected by copyright. All rights reserved.
Accepted Article age at presentation of cutaneous metastasis was 56.5 years (range: 25-77). Excluding one outlier (12) , the average time from original diagnosis of MM to presentation of cutaneous metastasis was six months, with seven individuals receiving their diagnosis of MM at or shortly after the time of their cutaneous biopsy. MM primary to the pleura accounted for 85% of reported cases of cutaneous metastases, and peritoneal MM accounted for 15% of reported cases. The most commonly reported site of cutaneous metastasis was the face, followed by the scalp and chest.
All peritoneal MM cases were of the epithelioid subtype. Approximately 60% of cases of pleural MM were of the epithelioid subtype, 23% were of the sarcomatoid subtype, and 17% were of the (especially epithelioid angiosarcoma, which can develop from prior radiation exposure), lymphoma, and melanoma (adenoid or pseudopapillary subtypes). (1, 6-9, 12, 20, 23, 24, 26, 28) As such, immunohistochemistry plays a pivotal role in diagnosis. However, no specific unique immunohistochemical or genetic marker has been elucidated to allow for prompt, efficient This article is protected by copyright. All rights reserved.
Accepted Article diagnosis. Therefore, the diagnosis of MM is typically one of exclusion and relies heavily on patterns of positive and negative stains. (3, 28, 35) Calretinin is considered to be one of the most specific stains for MM, as it strongly and diffusely stains both the nucleus and cytoplasm, is frequently expressed in all histologic subtypes of MM, and stains positively in less than ten percent of adenocarcinoma. (1, 5, 12 , 36, 37) Other less specific markers for MM are considered to be WT1, CK 5/6, thrombomodulin, and HBME- 
